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Objective. Ethnicity influences health in many ways. For example, type 2
diabetes (T2DM) is disproportionately prevalent among certain ethnic groups.
Assessing ethnicity is difficult, and numerous proxy measures are used to
capture its various components. Australian guidelines specify a set of
variables for measuring ethnicity, and how such parameters should be
categorised. Using T2DM data collections as an illustrative example, this
study sought to examine how ethnicity is measured in Australian health
databases and, by comparing current practice with Australia’s existing
benchmark recommendations, to identify potential areas for improvement of
the health data landscape.
Design. We identified databases containing information from which ethnic
group-specific estimates of T2DM burden may be gleaned. For each
database, details regarding ethnicity variables were extracted, and compared
with the Australian guidelines.
Results. Data collection instruments for 32 relevant databases were reviewed.
Birthplace was recorded in 27 databases (84%), but mode of birthplace
assessment varied. Indigenous status was commonly recorded (78%, n=25), but
only nine databases recorded other aspects of self-perceived race/ethnicity. Of
28 survey/audit databases, 14 accommodated linguistic preferences other than
English, and 11 either excluded non-English speakers or those for whom a
translator was not available, or only offered questionnaires in English.
Conclusions. Considerable variation exists in the measurement of ethnicity in
Australian health data-sets. While various markers of ethnicity provide
complementary information about the ethnic profile within a data-set, non-
uniform measurement renders comparison between data-sets difficult. A
standardised approach is necessary, and identifying the ethnicity variables
that are particularly relevant to the health sector is warranted. Including self-
identified ethnicity in Australia’s set of recommended indicators and as a core
component of the national census should be considered. Globalisation and
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increasing migration mean that these findings have implications internation-
ally, including for multi-ethnic countries throughout North America and
Europe.
Keywords: ethnicity; measurement; diabetes; methodology
Introduction
Socio-cultural factors are important determinants of health. Ethnicity is one such socio-
cultural construct. Ethnicity also encompasses a biological element – it subsumes, or is
sometimes used interchangeably with and to describe race, the group one belongs to as a
result of physical characteristics that reflect ancestry and geographic origin (Bhopal
2004). Ethnicity may potentially influence health via numerous and interlinked
mechanisms; these processes, and their interactions, may operate at individual, institu-
tional, societal levels or all three. For example, biological factors may predispose to
certain pathologies. Cultural practices, behaviours and attitudes may confer differential
disease risk or protection. Interactions between genetic and environmental influences may
modulate health status and disease risk. Socio-economic influences and systemic
structural factors such as ethnic clustering or segregation in residential neighbourhoods
and residential area social and physical environments may impact on health behaviours,
health status and healthcare access and utilisation (Williams and Jackson 2005). These
influences may act via numerous biopsychosocial and behavioural pathways, and so too
may social factors, such as the experience or perception of systemic (institutional) or
interpersonal racial discrimination (Harrell et al. 2011; Karlsen and Nazroo 2002).
Identifying and addressing locally the social determinants of health commonly
features on the agendas of public health authorities worldwide (Commission on Social
Determinants of Health 2008). The merits and potential adverse implications of
measuring ethnicity have been debated in the literature (Bhopal 1997), but it is generally
recognised that reducing health disparities necessitates measurement of ethnicity in the
context of health: in multi-ethnic populations, measurement of ethnicity is important to
accurately identify sub-groups most at risk of ill-health, to target prevention programmes
and to tailor health policies (Bhopal 2006, 2009).
Definitions of ethnicity vary, but it is acknowledged to be a subjective, composite
construct. Ethnicity has been described as the ‘group a person belongs to, and either
identifies with or is identified with by others, as a result of a mix of cultural and other
factors including language, diet, religion, ancestry, and physical features …’ (Bhopal
2004, 443). Other definitions encompass characteristics such as ‘a shared history; a
common cultural tradition; a common geographical origin … and forming a distinct
group within a larger community’ (Department of Health, Health and Social Care
Information Centre, and NHS Employers 2005, 17); ‘a common proper name … unique
community of interests, feelings and actions …’ (Statistics New Zealand n.d., 1); ‘a
common literature (written or oral), … being a minority (often with a sense of being
oppressed), being racially conspicuous’ (Australian Bureau of Statistics 2011a, and
references therein); ‘cultural identification, which is fluid and may change over time’
(Ford and Kelly 2005, 1663). Ethnicity has also been described as having both an
attributional dimension, which denotes sociocultural characteristics such as diet, language
and culture, and a relational dimension, which denotes how a group fits into the broader
societal context (Ford and Harawa 2010).
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Adding to the definitional complexity, some of these dimensions used to conceptualise
ethnicity are themselves multidimensional. For example, ethnic identity may encompass
many parameters including importance of nationality or race/ethnicity in self-description;
community participation and engagement with various ethnic groups; extent of mainten-
ance of traditional customs and behaviours; and being a member of a racialised group and
associated experience or perception of racism (Karlsen and Nazroo 2002).
Measurement of ethnicity is difficult (Bhopal 2004, 2006). Numerous parameters are
used to capture its many elements. In addition to self-identified or investigator-assigned
race/ethnicity, proxy markers of ethnicity reported in the biomedical literature include
country of birth, language(s) spoken, ancestry, country of origin, nationality/citizenship,
immigrant status and years spent in a country (Ma et al. 2007). Ethnicity is a non-specific
umbrella term; many such measures may also be regarded as cognate constructs of, rather
than proxy markers for, ethnicity. Different parameters provide complementary informa-
tion about ethnic profiles within a database; paradoxically, non-uniform data collection
hinders comparison between databases. Reflecting this, there have long been calls for
standardised ethnicity measurement internationally (Bhopal, Rankin, and Bennett 2000).
With over 200 languages spoken in the community and a quarter of residents born
overseas (Australian Bureau of Statistics 2006), Australia is among the most multi-ethnic
of nations. Recognising the need for consistency in measurement, in the late 1990s, the
Australian Bureau of Statistics established standards for statistics on cultural and
linguistic diversity (Australian Bureau of Statistics 1999). These outline a Minimum
Core Set of variables for assessment of culture and ethnicity: country of birth of person,
main language other than English spoken at home, proficiency in spoken English and
Indigenous status (for databases not primarily migrant-focused). In Australia, Indigenous
status refers exclusively to Aboriginal and Torres Strait Islander status. An extended
Standard Set includes eight additional variables, suggested for use when more detail is
required. Variables selected are determined by organisational and study objectives. Not all
core or standard variables are required in a database. If not primarily focused on culture
or ethnicity, use of individual variables may suffice. Instructions for question phrasing
and mode of assessment are included. These standards are supplemented by a series of
guidelines for variable classification and coding (Australian Bureau of Statistics 2011a,
2011b, 2011c, 2011d) using locally relevant categories, periodically updated to reflect
Australian demographic changes.
In addition to these ethnicity-related guidelines, Australia has several disease-specific
data specifications, and specifications for computer-assisted telephone interview demo-
graphic modules; these outline recommended but optional variables (Australian Institute
of Health and Welfare 2010). The demographic module includes country of birth,
Indigenous status and year of arrival in Australia. Disease-specific modules are
predominantly clinical. For example, the diabetes module covers Indigenous status,
clinical characteristics and management.
Several countries have guidelines for categorising self-assigned ethnicity (Office for
National Statistics 2003; Office of Management and Budget 1997; Statistics New Zealand
n.d.; The Scottish Government and the General Register Office for Scotland 2008), and
these classifications are recommended for use in their official national statistics. Health
sector specific ethnicity measurement guidelines also exist (Department of Health, Health
and Social Care Information Centre, and NHS Employers 2005; Institute of Medicine
2009; Ministry of Health 2004). Despite such resources, considerable variability remains,
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if and when ethnicity is measured, in diverse arenas including national censuses (Morning
2008) and published biomedical literature (Ma et al. 2007).
Type 2 diabetes mellitus (T2DM) is a condition of worldwide public health
significance, for which there are strong clinical and epidemiological rationales for
assessing ethnicity (Karter 2003). In Australia and internationally, ethnic disparities in
T2DM prevalence have been reported, with many migrant and Indigenous groups having
higher prevalence than local host populations. For example, in Australia, prevalence of
diabetes (approximately 83% of which is T2DM) is three times higher in Indigenous than
non-Indigenous groups, and self-reported prevalence of diagnosed diabetes among some
migrant ethnic groups, including those born in North Africa and the Middle East (7%)
and South-East Asia (6%), is over twice that of Australian-born residents (3%)
(Australian Institute of Health and Welfare 2008). Several genetic, socio-demographic
and behavioural aetiologies for T2DM have been described, with evidence that some such
factors may vary by ethnicity (Box 1).
Using T2DM as a case study, we sought to examine how ethnicity is measured in
Australian databases, and to compare current practice against Australia’s recommended
template for ethnicity assessment.
Methods
Data sources
Our focus was database scope and measurement methodology. Australian databases and
large-scale studies conducted since 2000 that contain information regarding T2DM
epidemiology (referred to herein as T2DM databases) were sought. Lack of a mandatory
Australian T2DM registry necessitates use of proxy surveillance measures to ascertain
disease burden. Australia’s National Centre for Monitoring Diabetes has compiled a list
of local information systems from which aspects of the epidemiology of diabetes, its
behavioural risk factors and complications may be gleaned (Dixon and Webbie 2006). It
identifies 28 specific survey, administrative and registry databases. It also lists other
existing and developmental data sources (not considered further in this study), and
highlights that state-based surveys contain such information.
Additional databases were identified by searching the published and grey literature,
use of Internet search engines, contacting several experts and retrieving relevant studies
known to the authors. Surveys that were still in the data collection phase for the first time
or had a predominantly paediatric population were not considered relevant and were not
retrieved. Of the databases listed on the existing compilation, we excluded: episodic data
collections (n=1); inactive registries (n=1); surveys pre-dating 2000 and/or examining
behavioural risk factors (n=7); type 1 diabetes or paediatric databases (n=1); those using
the same populations as or compiling information from other collections on the list (n=3)
or not containing any T2DM information (n=1). One T2DM database identified through
the extended search was excluded because no ethnicity-related information was recorded.
Where available, registration forms, survey questionnaires, databooks, websites,
published reports and other such resources were reviewed. If databases appeared relevant
but data collection tools were not publically available, data custodians were contacted and
copies of the instrument or its demographic component requested. Databases were
included in this review if the data collection instruments were obtained via these search
strategies by October 2012. Two relevant databases on the existing list and three data-sets
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identified through the extended search were excluded as instruments were not obtained.
Although variables measured might be inferred from published sources, it is possible that
questions were presented differently to the categories subsequently analysed, or that
measured variables were not reported.
For administrative/registry collections (where forms may have changed over time), and
serial surveys using independent random samples, the most recent instrument available was
used, with one exception where the most recent survey was not publically available, but the
data custodian confirmed that questionnaires were unchanged from the earlier version
(personal comm.). Cohort studies that commenced before but have conducted assessments
since 2000 were included, and ethnicity-related questions assessed at any timepoint were
recorded. Databases utilising the same measurement tool were considered collectively.
Comparison of ethnicity-related parameters between data collections
For each T2DM database, ethnic group–specific variables were listed and compared against
the Australian Bureau of Statistics’ recommended measures. Frequency of use of each
indicator was established by database type. Variation in birthplace measurement was
examined by comparing response options in databases that collected such information with
the recommended question stems. For a national database that compiles information from
state-based forms, ethnicity-related variables measured in each jurisdiction were compared.
For the T2DM survey databases, information was also sought regarding consideration of
ethnicity and linguistic preference in the data collection phase.
The variable extraction and summary was performed by two reviewers, who
discussed each data collection instrument until consensus was reached.
Results
After applying our exclusion criteria, 12 databases identified by the National Centre for
Monitoring Diabetes and 20 databases retrieved through our extended search were
relevant and data collection instruments located. These databases comprised administrat-
ive/registry databases (n=4), clinician surveys/audits of clinical activity (n=2) and surveys
of either the general population or specific subgroups (n=26). The audit databases are
considered with the survey databases in this review.
Consideration of ethnicity during data collection processes
Of the survey data-sets, 12 either explicitly stated that materials were available in non-
English languages, or recorded language of interview (implying that interviews were also
conducted in languages other than English), and in the two audit survey databases, one
recorded if the patient required an interpreter, and the other recorded non-English
speaking status. In total, 11 surveys did not accommodate linguistic diversity, either
excluding those not sufficiently proficient in English or those for whom a translator was
not available, or stating that surveys were only administered in English; explanatory
material for several of these surveys specified that proxies were used to overcome
language barriers wherever possible. Details regarding how non-English speakers were
handled were not located for three surveys.
428 M. Abouzeid et al.
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Consideration of ethnicity in database contents
Table 1 summarises the ethnicity-related content of the databases. A median of three
recommended ethnicity variables were collected, ranging from one to eight. Only two
databases included all four variables from the Core Set as distinct questions, and one
data-set did not include any core variables as distinct items. In five databases, Indigenous
Table 1. Summary of ethnicity information contained in 32 Australian T2DM data sets, by database
type and ethnic group specific variable.
Variable
Administrative/
Registry
sourcesf (n=4)
Subnational
surveys
(n=18)
National
surveysg
(n=10)
Total
(n=32)
(%)
Core set Country of birth
of person
4 16 7 27 (84)
Main language
other than
English spoken
at homea
0 6 2 8 (25)
Proficiency in
spoken English
0 2 5 7 (22)
Indigenous statusb 4 13 8 25 (78)
Standard set Ancestry 0 1 0 1 (3)
Parental country of
birthc
0 7 2 9 (28)
First language
spoken
0 1 1 2 (6)
Languages spoken
at home
0 0 1 1 (3)
Main language
spoken at home
1 2 6 9 (28)
Religious affiliation 0 1 2 3 (9)
Year of arrival in
Australia
1 7 6 14 (44)
Other Cultural identity 0 0 1 1 (3)
Race/ethnicityd 2 6 1 9 (28)
Othere 1 5 2 8 (25)
aCore variable is ‘Main language other than English spoken at home’ . Databases that asked ‘Do you speak a
language other than English at home?’ are included with this variable here.
bTwo administrative/registry databases and three subnational surveys included Indigenous items in the response
options for a race/ethnicity question, not as a separate item. They have been recorded here in both ‘ Indigenous
status’ and ‘ race/ethnicity’ .
cThe full Standard Set of indicators includes country of birth of mother and country of birth of father as separate
items; considered collectively here as parental country of birth.
dIn one database, racial group was assigned by the interviewer.
e‘Other’ denotes that databases recorded one or more additional ethnicity-related variables. Items categorised as
‘Other’ include reason for entry into Australia, time spent outside Australia, language of best proficiency,
language the respondent prefers to use most of the time, age when they started to learn English, citizenship, how
important it is to remain in touch with the country of origin. Where databases included items such as
requirements for interpreters or non-English-speaking status, these have been described with the handling of
ethnicity in the data collection phase, and are not included as ‘Other’ variables in this table.
fOne administrative/registry data-set collates information from across the country. Each state and territory has its
own data collection form, and variables collected varied between jurisdictions (see Table 3). Variables included
in the forms for any state or territory have been included in the total count for this database.
gFor one cross-sectional national survey conducted serially using independent random samples, the questionnaire
for the most recent survey was not available online and so an earlier version was used following confirmation
from the data custodian that the questionnaire was unchanged. The ‘national surveys’ category includes the
clinician surveys/audits.
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status was included as an option in a question examining race/ ethnicity, and racial group
was interviewer-assigned in one database.
Birthplace assessment differed between databases (Table 2). Of those presenting lists
of countries, list composition varied. The number of specific country response options
ranged from one to 25. Birthplace was not recorded in the two clinical audit databases, an
Indigenous health survey and two subnational surveys, one of which was migrant-focused
and used ethnic group as a proxy for country of birth.
One of the national databases collates information collected at the state and territory
level. Table 3 summarises ethnicity-related information recorded in the state-based forms.
Although collecting information for the same purpose, regional variation was evident.
Discussion
This research highlights variability in: the type of databases from which T2DM and
ethnicity information may be obtained, the ethnic group–specific variables recorded, and
the use of recommended indicators. Although generally conforming to existing guide-
lines, discrepancies also exist between databases when measuring the same parameter,
and when collecting information for the same purpose from different settings.
The variation in the number and type of ethnicity variables collected likely reflects
not just pragmatic and logistical issues of minimising respondent burden and differing
primary purposes of each database, but also variation in the ethnicity concepts used.
Country of birth was the most frequently recorded variable, followed by Indigenous
status, indicating that these parameters seemed to underpin the concept of ethnicity in
most data-sets. However, there was variation in how they were recorded. Thus, even
Table 2. Response options presented for questions about country of birth of person.
Mode of assessmenta Number of databasesd
freetext 7
Australia □, Other □; OR 3
Australia □, Other, specify:…
Categorical lists
(number of specific countries offered as response options)b:
2–5 1
6–10 5
11–15 4
16+ 4
Were you born in Australia? Yes □ No □ 5
Region of birthc 2
aThe recommended response options for assessing country of birth include 1) tick-box list of 10 specific
countries, followed by Other, specify:…. 2) Australia □ Other, specify……. and 3) Australia □ Other □. The
guidelines acknowledge that question modification may be necessary to tailor the choice and number of tick-
boxes to the specific population being studied (Australian Bureau of Statistics 1999).
bAll the categorical questions included an ‘Other’ option, either as a categorical checkbox Other □ or as Other,
specify:…. The ‘Other’ component is not included in this count. Additionally, some data-sets included a ‘don’ t
know’ response option, not included in this count.
cDatabases that asked about region of birth included both countries and geographic regions in their list of
response options.
dTotal number of databases using the various methods does not sum to the total number that contained birthplace
information (n=27), as some data collections assessed birthplace using a multi-step process.
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when the same ethnicity construct is used, there may be variation in the operationalisation
of these constructs.
Main findings in relation to literature
Most T2DM databases recorded Aboriginal and Torres Strait Islander status, but other
self-identification parameters were uncommonly and inconsistently assessed. Excepting
Indigenous status, self-assigned ethnicity is not among the recommended variables.
However, ancestry is as it ‘provides a self-assessed measure of ethnicity and cultural
background by identifying a person’s origins and heritage’ (Australian Bureau of
Statistics 1999, 11); when used with other variables, it indicates the extent to which
ancestral ethnicity is retained (Australian Bureau of Statistics 1999). Amongst other
parameters, ancestry, but not self-identified ethnicity, is recorded in Australia’s national
census. However, self-assigned ancestry and current ethnic identity are not necessarily
synonymous (Australian Bureau of Statistics 1999). These concepts are particularly
complicated by intercultural unions and mixed ancestral heritages, common in multi-
ethnic settings (Stephan and Stephan 1989). As also noted by others (Australian Institute
of Health and Welfare 2008), self-identification using either parameter is infrequently
measured in Australian T2DM databases.
Reflecting cultural affiliation, ethnic identification is dynamic and may evolve over
time (Carter et al. 2009) as one may affiliate and identify with different groups at various
lifestages and with multiple groups at any given time. Ethno-cultural identities are also
contextual (Bhopal 2004; Ministry of Health 2004; Statistics New Zealand n.d.), related
to and potentially influenced by political forces and acculturation. Although some have
reported no association between ethnic identity and diagnosed diabetes (Karlsen and
Nazroo 2002), cultural affiliation and acculturation may plausibly impact on aspects of
disease risk profiles, particularly for conditions with a behavioural aetiological
Table 3. Ethnicity-related variables recorded at the state/territory level, for a national administrative/
registry data collectiona.
Variable
Number of Australian states/
territories recording this
variablea (%)
Method of assessment (number of states/
territories using this method)
Country of birth n=6 (86) . Freetext (n=5)
. Categorical: Australia □ Other, spe-
cify……. (n=1)
Indigenous status n=7 (100) . Distinct question (n=5)
. Included Indigenous status as a
response option in race/ethnicity
questions (n=2)
Race/ ethnicity n=2 (29) . Ethnic origin (n=1)
Provided two categorical options
and an ‘other, specify….’
. Race (n=1)
Provided five categorical options
and a checkbox ‘other’
aThis administrative/registry database collates information collected at the state and territory level. Data
collection instruments for this database were reviewed for seven of the eight Australian states and territories.
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component, including T2DM. Unlike static parameters such as birthplace, self-identified
ethnicity may more accurately reflect current cultural affiliations and, therefore, potential
behavioural risks. Such influences are not being adequately captured in existing T2DM
databases.
Although acculturation is influenced by the interaction of numerous forces, English
proficiency may capture one such facet among migrants from non-English speaking
countries. Encouragingly, linguistic preference and/or ability was assessed in some form
in most T2DM survey databases, and several offered surveys in non-English languages.
However, others excluded non-English speakers, which is problematic for their
interpretation. An Australian study (Wong and Wang 2008) examined characteristics of
Chinese people living in Australia who chose to answer a questionnaire in English versus
Chinese. Respondents who completed the Chinese version differed socio-demographic-
ally from those whose preferred language was English, and were significantly less likely
to have visited the Diabetes Australia website or have read diabetes-related educational
materials. Such findings have major implications not only for data collection, by
emphasising that sample representativeness may be biased if questionnaires are only
offered in English, but also for the delivery and uptake of health promotion messages and
access to health services.
Each recommended language indicator assesses different functional elements of
language use (Australian Bureau of Statistics 1999), and therefore has different practical
implications for service needs and delivery, health promotion and policy. There was little
language information in the administrative and registry databases, perhaps reflecting that
their primary functions did not have an ethnic health focus.
In Australia, country of birth is considered a principal measure of cultural background
(Australian Bureau of Statistics 1999). Acceptability of birthplace as a proxy for ethnicity
varies internationally. Throughout North America, self-assigned ethnicity is preferred
(Bhopal 2009). So too in the United Kingdom, where country of birth is considered
inadequate because of not capturing locally born people from ethnic minority back-
grounds (Aspinall, Jacobson, and Polato 2003). Throughout much of the rest of Europe,
country of birth is favoured (Bhopal 2009). In the Netherlands, acknowledging residual
context-specific limitations, country of birth of the subject and parents is recommended
for classifying ethnic groups when used with other ethnicity-related parameters; it
reportedly correlates well with an individual’s self-identified ethnic affiliation for most
groups, and is useful because a considerable proportion of the Netherlands’ ethnic
minority population are first generation migrants (Stronks, Kulu-Glasgow, and Agyemang
2009). Long inhabited by Indigenous peoples and founded by British settlers, Australia
has a long and diverse migration history, and such correlates hold less well. For example,
76% of the Australian population were born in Australia, but only 37% report Australian
ancestry; 73% of those who identify as having Italian ancestry were born in Australia, and
23% were born in Italy (Australian Bureau of Statistics 2006).
Using birthplace alone fails to identify second or later generation Australians and this
is a serious limitation. For example, evidence suggests that T2DM risk is high among
people of South Asian background (Gholap et al. 2011). A British-born South Asian
migrating to Australia would likely have higher risk than a British-born European origin
migrant. Such information would not be captured if other parameters such as ancestry,
self-assigned ethnicity or parental and even grand-parental country of birth were not
assessed. Similarly, although only recorded in three Australian T2DM databases, religious
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affiliation may influence health behaviours in ways not captured by other ethnicity-related
variables. Among South Asian men living in the United Kingdom, differences in
smoking, alcohol and physical activity patterns have been documented between Muslims,
Hindus and Sikhs (Williams et al. 2010).
Although self-identified measures may be preferable to static measures and
interviewer-assigned assessment, they are not without their own limitations. Self-
identified parameters may be subject to the influence of external forces. Indeed, ethnic
identity, in ‘defining who we are, both by name and in experience, is dynamic and
relatively ambiguous and, while being a largely internal process, will be heavily
influenced by wider society’ (Karlsen and Nazroo 2002, 4). Thus, even self-identified
ethnicity is not wholly self-constructed. In order to deal with its evolving nature, others
have proposed recording current and previous ethnic identity (Ford and Harawa 2010).
This may be possible in some databases such as surveys, but not appropriate in others.
Additionally, the potential for respondent bias of some form is inherent in all
epidemiology based on self-reported data/self-identification. The contextual and evolving
nature of self-identified ethnicity means that it is subject to these same limitations – an
individual’s responses may vary with context and over time. By their very nature, the
administrative categories used to measure ethnicity oversimplify and may reify a quality
that is constantly changing.
Implications
Although this case study has considered Australian T2DM surveillance instruments, the
issues identified likely apply to other conditions and to other settings, including North
America and multi-ethnic Europe. Many of the databases included in this review had a
broad focus, diabetes being just one of many items examined – therefore, our findings
regarding ethnicity measurement are likely not restricted to this single disease state.
Clearly, much health and ethno-cultural data is collected, but inconsistencies hinder
comparisons, limit triangulation and data linkage and reduce scope for data use. It must
be emphasised that these issues reflect a systemic problem. They are not shortcomings of
the individual databases, which would meet the specific information needs of the original
data collection. This purpose may differ from that for which epidemiologists, policy-
makers and public health practitioners wish to utilise data subsequently.
There is a wealth of information on Australia’s health status, obtained through many
administrative, registry and survey data sources. Each database has its own primary focus,
and logistic considerations such as cost and the need to reduce the burden on respondents
mean that it is neither feasible nor possible for all data-sets to collect detailed information
beyond the databases’ principal scope. Data linkage, with due consideration to issues of
confidentiality, is one means by which these issues may be overcome, and efforts such as
online data repositories and data-sharing facilities are encouraging steps which may
substantially improve data utility and cost-effectiveness of health surveillance. However,
optimal use of data pooling is contingent upon standardised approaches to measurement.
The findings of this review highlight the need for a systemic approach to reduce data
collection inconsistencies.
Problems of inconsistent ethnicity measurement in health are not uniquely Australian.
Inadequate ethnicity reporting in the United Kingdom’s vital statistics generated calls for
improved ethnicity recording at the time of birth / death registration, using census
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classifications (Aspinall, Jacobson, and Polato 2003). This call was rejected by The
House of Lords. However, this was introduced in Scotland for death certificates on 1st
January 2012. In the United States, after identifying discrepant methodologies, the
Institute of Medicine issued context-specific recommendations for standardising ethnicity
measurement in order to improve healthcare (2009). Shortcomings of ethnic health
monitoring prompted, amongst other initiatives, establishment of an expert Scottish
Ethnicity and Health Research Group, which seeks to improve and harmonise ethnic data
monitoring.
Australia should follow suit and improve ethnicity-related data collection. Minimising
respondent burden is an important factor in survey design. We are not advocating for
collection of all core or standard variables. As each parameter assesses a different aspect
of ethnicity, the next set of expert revisions to the Australian guidelines should perhaps
select ethnicity-related variables relevant to the health sector, and consider mandating
their use. Including additional ethnic group specific parameters in the demographic and
disease-specific data specifications is warranted. Given its dynamic nature, value in
gauging current ethnic identification, and utility in addressing issues of ‘mixed’ ethnic
affiliations or heritage, serious thought should be given to incorporating self-assigned
ethnicity into health data collections where possible. As guidelines for its classification
already exist (Australian Bureau of Statistics 2011a), the stage is set for such a step. As in
the United States, United Kingdom, Canada and New Zealand (Morning 2008), recording
self-identified ethnicity in Australia’s national census should be considered. This is
necessary as census data are commonly used to define population denominators in
epidemiological practice, and in order to achieve widespread consistency and enable data
linkages. Acknowledging that variable categorisations must be locally relevant,
standardising which variables to collect on a global health level could be a role for the
World Health Organization.
Strengths and limitations
When Australia’s statistical standards were first published, it was recommended that
existing databases containing ethnic group–specific information be reviewed to gauge
common practice and identify areas for improvement (Department of Immigration and
Multicultural Affairs 2001). Over a decade after their release, we have examined ethnicity
measurement in the context of a single disease state in research, administrative and
service provision sectors, identified variations, and proposed potential solutions.
This study arose when searches for databases from which ethnic group–specific
T2DM prevalence could be estimated and compared proved difficult due to discrepant
data collection. The search strategy was not systematic, but using an existing compilation
of databases as a guide, we sought to identify commonly used service-based and clinical
registries and key surveys conducted since 2000. Data collection instruments for all but
five relevant databases were reviewed. Measured variables may have been recorded
against a different recommended indicator to that intended by the original data collection,
and relevant data sources may have been omitted or missed; it is difficult to know with
certainty the true denominator number of T2DM databases. Nevertheless, these potential
limitations are unlikely to change the overall findings of heterogeneity within and
between collections.
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Conclusions
Establishing adequate surveillance systems to accurately gauge health inequities and the
impact of interventions to address them was identified by the Commission on Social
Determinants of Health as one of the core pillars of action required to bridge the social
gap in health status globally (2008). Similarly, in its resolution on the health of migrants
(World Health Assembly 2008), the World Health Assembly highlighted the need for
appropriate systems to monitor migrant health. In Australia’s multicultural context,
adequate, consistent measurement of ethnicity is integral to achieving such aims.
Standardising data collection between information systems would enable even more
valuable insights to be gained. This standardised approach must extend beyond the
research domain to uniform ethnicity measurement across the entire public health sector,
medical arena and beyond. Doing so would bring us one step closer to meeting the
decade-old goal of achieving comparability between data sources, with the ultimate aim
of improving the health of all Australians. The time has come to improve recording of
ethnicity. Australia’s demography merits such measures, so that sociocultural disparities
in health receive due attention. In addition, Australia needs to participate in international
efforts to improve ethnicity-related data systems across the world (Bhopal 2006).
Box 1: Why consider ethnicity in the epidemiology of type 2 diabetes?
Physiological differences between ethnic groups may include differences in:
(1) the predominant pathophysiological mechanism leading to diabetes, i.e. the
relative contribution of insulin resistance vs. impaired insulin secretion (Abate
and Chandalia 2003), which may generate ethnic differences in treatment
requirements and response (Hsu et al. 2012).
(2) patterns of fat deposition – abdominal and visceral fat, which confers greater
risk of insulin resistance and development of T2DM than does subcutaneous
adiposity, is more common among some groups than others (Abate and
Chandalia 2003; Hsu et al. 2012; Yoon et al. 2006).
(3) the level at which diabetic risk factors confer increased risk – some Asian
populations have a higher percentage body fat and/or greater visceral fat
deposits, resulting in higher risk of T2DM at a lower body mass index than
some non-Asian counterparts (Gholap et al. 2011; Hsu et al. 2012; Yoon
et al. 2006).
(4) burden of and predisposition to other biological risk factors for T2DM,
including ethnic differences in prevalence of gestational diabetes mellitus
(Hunt and Schuller 2007).
Environmental factors may confer differential risk depending upon ethnicity:
(5) There is evidence of differential susceptibility to the effects of obesogenic,
diabetogenic environments of urbanised Western societies and the ‘nutrition
transition’ . That is, after exposure to the same environmental influences, some
ethnic groups have a greater susceptibility to T2DM than do others. Some
migrant ethnic groups have higher T2DM prevalence than people in the
countries of origin (Abate and Chandalia 2003).
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(6) Culture and ethnicity may also modulate diabetogenic risk factor profiles
through influences on dietary habits and attitudes to physical (in)activity.
Performance characteristics (and therefore, validity) of some laboratory tests may
exhibit ethnic variation:
(7) Validity and accuracy of using a standard 75-g oral carbohydrate load as part
of the oral glucose tolerance test across all ethnic groups has been questioned
(Olabi and Bhopal 2009), given ethnic differences in body habitus and
composition which may influence postprandial glucose handling.
(8) Ethnic differences in correlations between Haemoglobin A1c (HbA1c) and
blood glucose levels, and HbA1c test performance characteristics have been
reported (Dagogo-Jack 2010).
(9) Several conditions, including haemoglobinopathies, may affect performance
and interpretation of HbA1c (National Glycohemoglobin Standardization
Program). Prevalence of such conditions may vary between ethnic groups
(National Diabetes Information Clearinghouse 2012).
Ethnic differences in prevalence of T2DM have considerable implications for health
service planning and preventive initiatives in multiethnic societies. Ethnic differences
in prevalence of some diabetic complications have also been documented (Hsu
et al. 2012).
Key messages
(1) In Australian health databases much ethnic group–specific information relevant
to ethnicity is collected, but considerable variation exists in which variables are
assessed and how. Self-identified ethnicity is infrequently recorded.
(2) Consideration of variables that are particularly relevant to the health sector is
necessary and urgent standardisation of measures is required.
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